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CHAPTER I
INTRODUCTION

Considerable information may be derived through the use of digestion
and balance studies in determining the utilization of feed nutrients by live-
stock, Micro-organisms found in the gastro-intestinal tract of ruminants do
a large part of the digestion, which runlﬁl in the production of various nue-
trients that are necessary for the proper growth of the body. As an example,
urea nitrogen mey be broken down by these bacteria to be used to produce some
of the essential amino acids for body growbh.

For a mumber of years, organic forms of nitrogen have been substituted
for a part of the protein requirements for ruminants, Commercial urea, which
contains nitrogen equivalent to 262 percent crude protein, is the common form
of organic nitrogen fed to livestock., Many experiments have been conducted
to study the feeding value and use of urea as a protein substitute.

Recently, considerable work has been devoted to study the value of
stilbestrol for fattening farm livestock. Stilbestrol is a synthetic chemi-
cal compound with estrogenic properties which has been shown to have some ef«-
fect on rate of gain, feed efficiency and carcass quality with some classes
of livestock, There is very little information regarding the metabolic action
of this compound and its effect on urea utilization,

This investigation was conducted to determine the effect that stilbes-
trol had when added to the rations of chopped grass hay plus either corn and
cottonseed meal or corn and urea. Digestion and balance studies were made
to determine the percentage of digestibility of feed nutrients and to deter-



mine the amount of calecium, phosphorus and nitrogen that was retained by
the lambs fed various rations,



CHAPTER IX

REVIEW OF LITERATURE

The review of literature included in this thesis i1s concerned pri-
marily with the results of experiments adding stilbestrol to rations for
runinants with some reference to material on the use of urea as a protein
substitute. No reference material was found as to the effects on caleium
and phosphorus retention when urea was fed in the presence of siilbestrol,

Armsby (1911) showed that the ruminant could utilize non-protein
nitrogen to a limited extent, Since then, considerable work has been cone
ducted to determine the feeding value of urea as a partial protein substi-
tute.

Gallup et al. (1953) reported that urea is a colorless and odorless
compound manufactured from coal, air and water, It resembles common salt
when in the finished form. Urea cannot be used by the simple stomach anie-
mal to any appreciable extent since rumen micro-organisms are needed to
convert this compound into amino acids. Hanson and Ferrin (1955) showed
that pige on a low protein ration that was supplemented with urea required
6 percent more feed per pound of gain, while the pigs on a normal protein
ration gained about 16 percent more per head daily.

The amount of urea that can be fed without detrimental effect may
be determined by the rate of consumption, the amount of protein to which
the animals are accustomed, the length of time which the aninmals are fed
urea and the amount of carbohydrates fed, All of these factors, accord-
ing to Clark et al. (1951), affect the activity of the ruminal flora, which
determine the extent of toxicity of urea in an animal, They further stated
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that toxicity may be alleviated by the oral administration of acetic acid.
Bowstead and Fredeen (1948) demonstrated that urea was unpalatable,
and some animals had such a dislike for it that they would continue to re-
fuse their feed even though it was mixed with molasses or other ingredients.
The same animals, however, would relish natural protein suppleuents.

Morrison (1949) stated that when urea is added to hay alone, without
concentrates, the conversion to protein is not very satisfactory and does
not furnish any energy. Parham et al. (1955) reported that animals need
more feed per unit of gain when being fed urea. With the proper precautions
in feeding this compound as a supplement, there likely will be no adverse
physiologicel effects.

Since the animal body needs a considerable amount of protein for
muscle building waterial, it is desirable to determine what feedstuffs and
conditions will provide sufficient nitrogen storage for this purposes Tille
man and Swift (1952) reported that sheep receiving wrea stored slightly more
nitrogen than those on other protein supplements of superior quality; while
Bell et al, (1953) found that when wrea was added to a ration containing
corn, the nitrogen retention was significantly greater than that of a mo-
lasses ration, Urea presence did not affect the apparent digestibility of
the nutrients to any apprecisble extent, Dinning et al. (1949) were in
agreement, for they observed an increase of nitrogen retention when urea
was added to a number of different rations for both steers and lambs.

Gallup and Briggs (1950) reported that urea as a nitrogen supplement did
not affect the retention of caleium or phosphorus. There are many more re-
ferences pertaining to the use of urea as a protein supplement, Nost of
these are included in a review by Reid (1953).
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The use of synthetic estrogens in the feeding of livestock has been
advocated only in recent years., Andrews et al. (1949) was one of the first
to use implants or estrogens in a feeding program. It was shown that by
using twelve or twenty-four mg. stilbestrol implants in lambs that there
was a significant increase in the rate of gain and less feed was required

per pound of gain. Clegg et al. (1955) reported that wethers treated with
stilbestrol made a significant increase in rate of gain, but there was no
difference in rate of gain between animals implanted with twelve mg. from
those treated with thirty~five mg.

Bell et al. (195L), Cheng and Burroughs (195k) and Jordan (1950)
all reported that stilbestrol fed to ruminants resulted in better and fast-
er gains with less feed. Perry ¢t al. (1955) reported that steers treated
with stilbestrol made their fastest growth the first twenty-eight days of
the feeding period, while Clegg et al. (1955) found a significant increase
in rate of gain regardless of age, sex or dietary regime by using implants.
Hale et al. (195) reported that results from the oral feeding of stilbes-
trol may be affected by seasonal differences.

Bell et al. (1955) reported that urea satisfactorily replaced 50 per-
cent of the cottonseed meal in the ration fed to yearling and twowyear-old
steers, Thay found by adding ten mg., stilbestrol they could replace all of
the cottonseed meal with urea and get equivalent gains to that of cottone
seed meal.

Whitehair et al. (1953) showed that with twenty~four mg, stilbestrol
implants there was a marked increase of nitrogen, calcium and phosphorus
retention, but there was no apparent effect on the digestibility of the nue
trients. The treated lambs made faster gains than the untreated ones. Clegg
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and Cole (195}) found when administering stilbestrol to steers, the reten-
tion of nitrogen was almost doubled, Acker eb al. (1954) reported that the
feeding of two mg, per day of stilbestrol did not improve the digestibility
of organic matter as determined by digestibility studies.

Cheng and Burroughs (195h) sought information regarding the metabo-
lism of stilbestrol in the rumen and the forms in which it enters the blood

stream. It was found when incubated aerobically at 40°C, for twenty-four
hours with rumen fluid, that a large portion was destroyed, but when incu-
bated under anaerobic conditions there was no appreciable loss, Also, it
was discovered that heating the rumen fluid inhibited the destructive ace
tion on this compound; therefore, it appears that aerobic destruction of
stilbestrol may be an enzymatic action. When this hormone is fed to cattle
or sheep, there probably is no loss or transformation of the hormone in the
fore stomach, since the rumen is primarily anaerobic, ILiver samples were
taken from the lambs and a significantly greater amount of liver dry matter
and considerable less amount of liver ester cholesterol were found in the
treated than in the untreated animals,

Willdnson et al. (195L) reported that blood analysis from lambs treate
ed twenty-three days with fifteen mg. stilbestrol implante showed that they
hm; a lower hematocrit and higher fibrinogen and plasma free cholesterol than
did the control lambs,

Perry et al. (1955) noticed that the feeding of stilbestrol to steers
resulted in an elevation of the tail head, some relaxation of the lumbar
vertebrae and an increase in the length of the teats; while Whitehair et al.
(1953) reported that lambs became nervous and restless, with an increase in
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the sige of the mammary gland and teats as a result of feeding stilbestrol.

Using an excessive amount of stilbestrol (thirty mg. implants), Bell
st al. (195h) lost several lambs in their feeding experiment due to prolap-
ge of the rectum and excessive swelling and inflamation of the perineal re-
gion. In the same experiment, the seminal vesicles, bladder ampullae,
urethra, prostate gland and the bulbo-urethral glands were enlarged. Powell
(1953) reported that with twelve mg. implants of stilbestrol there was udder
development and a milky fluid produced in a wether within ten days after
treatment, Also, he observed both rectal and vaginal prolapse at the end
of the forty-second day of the experiment,

According to Perry et al. (1955), when steers that had been consum-
ing ten mg. stilbestrol daily were slaughtered, there was no significant es~
trogenic activity revealed in the assay of the meat., Hale et al. (195h) re-
ported that stilbestrol administered orally did not appear to have any ap-
preciable effect upon carcass quality of lambs.

It has been shown by Dinning et al. (1949), Tillman and Swift (1950)
and Bell et al. (1953) that when a low protein ration was supplemented with
urea, there was generally a greater retention of nitrogen. At the same time,
it has been reported by Whitehair et al. (1953) and Clegg and Cole (195h)
that by adding a few mg. stilbestrol to the ration there was an increase of
nitrogen retention, but the literature does not reveal any work on supple-
mentation of both urea and stilbestrol to the ration for lambs.

Schilling et al. (1950) found a definite retention of caleium, phos-
phorus and nitrogen when estrogens were administered in man with body dis-
turbances. Taurog et al. (194}) found a significant increase of phosphorus



metabolism with stilbestrol in vitro formation of radiophospholipids of

the liver of birds. Govaerts st al. (1951) reported that with daily ade
ministering of estrogens the calcium metabolism of the body was greatly
inereased,



CHAPTER IXI

EXPERIMENTAL PROCEDURE

This experiment was conducted to study the effect urea and stilbesw
trol had on ration digestibility and on the nitrogen, caleium and phosphoe
rus retention when administered orally to mwur—old Hampshire wethers.
The digestibility studies were conducted on crude protein, crude fiber,
nitrogen free extract and ether extract.

Sixteen wethers were obtained from the station for this experiment.
Twelve of these wethers were selected and placed in the barn and fed for
fourteen days in individual feed stanchions for the purpose of becoming ace
customed to their new environment., The wethers were fed at 3 p.m. and re-
mained in the stanchions until 8 a.m. when they were released and allowed
to run about the barm. They had free access to water during the day,

The ration fed these wethers was mixed grass hay that had been chop-
ped and a grain mixture. Table I shows the average percentage composition
of the ration. The grain used was number two crushed yellow corn., The
cottonseed meal used was of the expeller process which contained L1 percent
crude protein, and the urea was feed urea containing 262 percent crude pro-
tein, The wethers were fed the same grain mixture as shown in Table II and
the mixed grass hay for the entire experiment.

At the end of fourteen days, the wethers were divided into four lots,
as shown in Table III, based on weight and uniformity. Then the wethers
were transferred to metabolism stalls which were a modification of the stalls
described by Briggs and Gallup (1949). For the first few days in the meta~
bolism stalls their feed consumption decreased, but all except one wether



TABLE I

AVERAGE PERCENTAGE COMPOSITION OF FEEDS

: “Dry Crude  Lther Crude
Feed Yatter Protein Extract Fiber

NFE ___ Ash

Mixed grass hay 90.8 9.3 L2 35 398 ko

‘ Corn, cottonseed meal 87.8  13.k L2 2.5 69 2.8
Corn, urea 87,5 13.5 3.5 1,6 66,5 2.4




TABLE II

Mixture 1 _ Mixture 2
Corn 85.5 Gorn 96,85
Cottonseed meal 13.0 Urea 1.65
Calcium carbonate 1.0 Calcium carbonate 1.00
salt _0:5 salt _0:50

Total lm.O Total 100,00




TABLE III

RATION TREATMENT AND EFFECT OF STILBESTROL
AND UREA ON RATE OF GAIN

Tot mumber B 1 ¢ EsERs - 3 e
Treatment Oﬂm, GS!I, Corn, Gﬂ, cm’ Urea, Corn, "r“,
Grass hay Grass hay (Grass hay  (Orass hay
Number of wethers 2 L 2 L
'm}ﬁ' (lhﬂq)
Average initial 98.4 95.9 99.6 96.7
Average final 107.0 106,5 99.0 104.0
Total B‘m (h6 dv‘) 806 10v6 "'006 703
Amount feed consumed (1bs.) y : i sia Ch
Mixed grass hay 00 : ‘ | 2
Grain wmixture 1,25 1,25 1.25 1.25
Total f'.d 2025 2#25 2025 2.25
Total percent protein 11.5 11,5 11.6 11,6

fReceived | mg, stilbestrol during Trials 2 and 3.
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was back on feed at the end of the seven-day period, although they did not
appear to consume as much as they would under normal conditions.

After the wethers were transferred to the metabolism stalls for the
collection period, an attempt was made to measure the water consumption,
This was difficult due to the water facilities. The wethers would constant-
1y turn the water containers over or take a mouth full of water and spit it
out.

The experiment was divided into six trials of seven days per trial,
as shown in Table IV. The urine and feces were collected daily during four
trials, In Trial 1, the beginning of the collecting period, Lots I and II
received 1 pound of hay and 1,25 pounds of corn and cottonseed meal mixture
per head, and Lots III and IV received 1 pound of hay and 1.25 pounds of
corn and urea mixture. In Trial 2, after seven days of collection, Lots
II and IV were fed four mg. stilbestrol per head daily with the grain mix-
ture, lots I and III were fed the same feed during the entire feeding peri-
od,

In Trials 3 and L, the wethers were removed from the metabolism stalls
back to their individval feed racks and allowed a rest period of fourteen
days. One of the wethers in Iot I was removed from the experiment due to
the low feed consumpbtion and lsmeness in the front feet, and a substitute
animal was used.

Prial § was conducted in the same manner as Trial 2, and Trial 6 was
conducted as Trial 1 to determine the carry over effect of stilbestrol. The
wethers wers weighed at the beginning and end of each trial.

The wethers received a constant amount of experimental ration daily.



TABLE IV

THE COTTONSEED MEAL, UREA AND STILBESTROL EXPERIMENTAL PLAN
(January 30, 1955 through March 12, 1955)

Tot number v @ TIL W
Wunber wetiers & 2
per lot 2 b 2 4
METABOLISM STALIS
Trial 1
Treatment Corn, CSM, Corn, CSM, Corn, urea, Corn, urea,
| mixed hay mixed hay mixed hay mixed hay
! Trial 2
Treatment Corn, CSM, Corn, CSM, Corn, urea, Corn, urea
mixed hay mixed hay, mixed hay mixed hay,
b ng. of L mge of
stilbestrol stilbestrol
INDIVIDUAL FEED RACKS
Trials 3 and 4 :
Treatment Corn, OSM, Corn, CSH, Corn, urea, Corn, urea,
mixed hay mixed hay, mixed hay mixed hay,
L mg. of L mg. of
stilbestrol stilbestrol
METABOLISM STALLS
Trial 5 ‘
Treatment Corn, CSM, com, CSK, Corn, urea, Corn, urea,
_ mixed hay mixed hay, mixed hay mixed hay,
h kg of h nge. of
stilbestrol stilbestrol
Trial 6
Treatment Corn, CSM, Corn, CSK, Corn, urea, Corn, urea,
mixed hay  mixed hay mixed hay mixed hay
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Thay were fed the concentrate and hay at 3 p.m., and the unconsumed feed
was collected, weighed and sampled the following morning at 8 a.m, These
orts were composited and analyzed in order to determine the intake of the
different nutrients per lamb,

During the collection trials, wrine and feces were collected at 5
peits The wurine was measured and a 10 percent sample, by volume, was taken,
The feces was weighed and a 10 percent sample, by weight, was taken, These
samples were kept in closed containers. At the end of seven days collection,
the samples were thoroughly mixed and a composite sample was taken and stored
under refrigeration for analysis.

In addition to the seven-day composite sample, a daily sample of urine
and feces was taken during Triale 2 and 6 for the determination of nitrogen
excretion only.

A 100-gram sample of feces was taken from ihe daily eomposite sample
and was dried in the oven for forty-eight hours, The dry sample was taken
from the oven and allowed to remain in the open air for twenty-four hours
to allow the sample to return to an air dry basis. The sample wae then ground,
taken to the laboratory and weighed to determine the percent dry matter, and
then analyged. The determinations of all the mutrients were analyzed on the
air dry feces sample. The nitrogen determination wes done with a wet feces
sample teken from the seven-day composite.

Fren the seven-day composite sample for Trials 1, 2, 5 and 6, feces
and urine samples were taken and analyged for calecium, phosphorus and nite
rogen. Coefficients of digestibility were calculated for crude fiber, crude
protein, nitrogen free me and ether extract. For the same four trials,
balance studies for caleium, phosphorus and nitrogen were conducted.
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Nitrogen, crude fiber, ash and moisture analyses were made by the
A.0.A.C, Method (1950), and the fat analysis was determined by a slight
modification of the 4,0.A.C. Method, The nitrogen free extract content
was calculated by substrection of the sum of the percentages of crude pro-
tein, fat, crude fiber, ash and moisture from 100.

The calcium analysis was determined by a modification of the method
of Brown et al. (1950), and the phosphorus was determined by a modification
of the method of Fiske and Subbarow (1925).



CHAPTER IV

RESULTS AND DISCUSSION

The results of this experiment with wethers comparing urea with
cottonseed meal, urea and stilbestrol with cottonseed neal and stilbese
trol, urea with urea and stilbestrol, and cottonseed meal with cotton-
seed meal and stilbestrol, showed a significantly greater digestibility
of crude protein and a significantly less digestibilily of ether extract
from the rations containing the urea, as shown in Table V and Appendix
Table X. The stilbestrol had no apparent effect upon the digestibility
of the ration nutrients as shown in Table V., The average daily apparent
coefficients of digestibility of rations for the individual wethers are
shown in Appendix Table XI., This is in agreemeut with resulis obtained
by Whitehair et al. (1953) who used stilbestrol implants instead of feed
ing stilbestrol.

It has been shown by Whitebair et al. (1953) and Clegg and Cole
(195k4) that with the addition of a few mg. of stilbestrol to the ration,
the retention of nitrogen was greatly increased, This is in agreement
with what is reported in Table VI. The feeding of stilbestrol signifi-
cantly increased the daily nitrogen retention during the first seven days
(Le9 vs. 3.3) and the greater retention contimmed as long as the wethers
received the stilbestrol. It is shown in Table VI that the nitrogen re-
tention for Lot II, Trial 2 was L.91 g. as compared to Trial 1, with no
stilbestrol, where the nitrogen retention was 2,47 g« In Trial 5, after
the wethers had continued to receive L mg. of stilbestrol for four weeks,
the nitrogen balance was 5.58 g. as compared to Trial 1 with a 2.47 g. nie
trogen balance, After discontinuing the stilbestrol treatment in Lot IIX
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TABLE VI

AVERAGE DAILY NITROGEN BALANCE FOR WETHERS

Total

Lot Trial Dry Nitrogen Nitrogen excreted Nitrogen Nitrogen
Number Number Matbier Conguned e eces Excreted Balance
I i 751 15,68 772 6.63 1. 35 1.33
2 871 18.39 8.15 6,52 14,67 3.72
2 % i;.zg g.og 2:23 15.;1 2.61
iverage O IT.62 Tgr_ . &, . <
II 1 878 17.81 8.53 6.81 15.112 .h’l
22 858 18.07 7.16 6,00 13.
g" 903 g-;.; 'g.gg g.zg 13.75 j.SB
Average 1025 : .21 . %
III 1 867 17.27 10,19 5.29 15.48 1.79
2 888 18.63 10.7h 5.0l 15,78 2.85
g 836 i’l,él g.g 5.%6 ik.].? 3.l
Average I;'E% : §f1% ﬁ.ag ;:g
o 861 18.82 8.32 5.65 13.97 h.BS
ce 903 18,98 8.72 5.99 .71 h.27
6 906 18.99 8.97 5.45 .42 4.57
Avmgo -m W m - . .

i

83tilbestrol fed at the rate of 4 mg. per day.
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of Trial 6, it is shown that the nitrogen balance dropped from 5.58 g. te
4,05 g., which is still higher than the control group of Lot I. Appendix
Table XII shows the average daily nitrogen balance for individual wethers.

When feeding urea and stilbestrol, the nitrogen retention showed the
same trend ss that of cottonseed meal and stilbestrol by increasing, as shown
in Table VI, Lot IV, Trial 2. In Trial 5, the nitrogen balance dropped for
some cause, but remained higher than Lot III, which was the control. In
Trial 6, when the stilbestrol had been discontimued from the urea ration,
the nitrogen balance was higher than Trial 5, but less than Trial 2.

In Appendix Table IX, it is shown that there was no statistical sige
nificance in the nitrogen balance when comparing urea with cottonseed meal
supplements., When stilbestrol was added to the ration, comparing cottone
seed meal and urea to the non-stilbestrol group in Trial 2 and Trial 5, the
differences were highly significant at the 1 percent level. It is observed
in this table that with the presence of stilbestrol, there was a statistical
difference in the nitrogen retention or approaching significance in all lots
except Lot II in Trial 5 and Lot IV of Trial 5.

These results indicate there does not seem to be a residual effect
of stilbestrol on the nitrogen retention. This retention of nitrogen when
wethers were fed stilbestrol was found to be due to a decrease in the amount
of nitrogen excreted in the urine as shown in Table VI, It is assumed that
by getting faster gains when consuming stilbestrol that the animals are uti-
lizing this extra nitrogen efficiently.

Stilbestrol had somewhat of a different effect upon the metabolism
of calcium and phosphorus. It has been shown that with the addition of
stilbestrol, the increase of nitrogen retention was immediate as shown in
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Table VI, Comparing Trial 2 with Trial 1 in Lot II, it is shown that with
stilbegtrol the nitrogen retention almost doubled during the first seven
days, and in Trial 2 compared with Trial 1 of Lot IV, the retention of ni-
trogen was doubled when stilbestrol was added, Table VII shows that with
stilbestrol, the calcium balance was reversed to that of the nitrogen ba~
lance,

As shown in Table VII, the average calcium balance in Trial £ for
the wethers receiving stilbestrol was 1.3 g. as compared to 0.3 g. for the
wethers on the non-stilbestrol ration, It was found in Trial 1 of Iot I
that there was a negative calcium and phosphorus balance which may have
been due to one animal refusing to consume the ration at the beginning of
the experiment.

In Iot II, Trial 2, where the wethers were receiving stilbestrol,
the first seven-day period showed a decrease in calcium retention as com-
pared to Trial 1 where there was no stilbestrol added to the ration. In
Lot IV, Trial 2 compared to Trial 1 showed the same trend as that found in
Iot II, Trial 5 in both Lot II and Lot IV showed a big increase in the rew-
tention of caleium when stilbestrol had been fed for a period of twenty-
cighﬁ days. 7This may indicate a continued build-up of its effect.

Table VII, Trial 6 of both lots IT and IV shows that the calcium ba-
lance was higher than the averages of lots I and III, the control groups.
However, the calcium retention was reduced considerably as compared with
the previous seven days., With these results, it indicates a carry-over ef-
fect after discontinuing stilbestrol in the ration. Lppmdii Table XIIX
shows the average daily calcium balance for the individual wethers.

Table VIII shows the average phosphorus balance for the four trials.



AVERAGE DATILY CALCIUM BAIANCE (GRAMS)

TABLE VIX

Total -
ot Trial Dry Calecium Caleium excreted Calecium Caleium
Number Number Matter Consumed @ eces Excreted Balance
I 1 751 R ST 2,28 2,2 wl?
2 871 2.36 02 2.3 2.34 02
g 8l g.h’; +03 ;..g'? g.oo ».IO;Z
Average 'ﬁ% i:i % 5:!§ !.gé :15'
I1 1 878 2.7k .08 2.37  2.h2 .33
:‘ 858 2»26 03 2.12 2.15 " 1
S A BB R AR B oW
. - 'O o .
Avmgc -8% m :6% ™ -
Iz 1 867 2.76 «07 2.36 2.43 «33
2 888 2,65 +05 2,52 2.57 .08
5 836 2,68 02 1.99 2,01 67
6 % 2'3 .% 2.% a.u .u
Average . - . . <30
v 1 830 2.97 .03 2,05 2,08 «89
28 861 2.41 .02 2.13 2,15 «26
58 903 3.01 .02 1.55 1,57 L.l
6 2.54 03 2.08 2,11 .#é_
Average 015 b 2y 5 S ] - ; .
—— — -

25¢ilbestrol fed at the rate of L mg. per day.
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TABLE VIII

AVERAGE DATLY PHOSPHORUS BALANCE (GRAMS)

, Phosphorus Bk 7
Lot Trial Dry  Phosphorus uxcret% Phosphorus Phosphorus
Number Number iatter Consumed ne eces Bxcreted Balance

I 1 751 2.10 QOl 2t21 2022 “On
2 871 2,34 <01 2,29 2,30 0k
g glg; gaﬂt agi ;.-96 %.99 35
Average o4k ; 08 . !'i'gg :qg'
II 1 878 2,38 .01 2,33 2.3L 0L
2a 858 2.27 .01 2.16 2,17 «10
2‘ gga g.ss .g i.’éi :.x& 1.12
Average 57% : :W .o 1:36 :'?5'
IIX 1 867 1.99 01 1.97 1.98 <01
2 888 1.99 01 1.91 1.92 07
L § & 2 8.8 3
Average 052 : :Er I. h'w :15-
v 1 830 1,94 01 1.%90 1.9 .03
28 861 1.92 01 1.80 .8 «10
P E B 28 & =
Avarege = - v Ja— 58

%stilbestrol fed at the rate of I mg, per day.
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These data show that the phosphorus balance followed the same pattern as
the caleium balance, for there was no apparent difference the first seven
daye between stilbestrol feeding and the non-stilbestrol feeding. These
data alsc show that there was very little caleium or phosphorus excreted
in the urine, and the primary effect of stilbestrol was on fecal caleium
and phosphorus.,

In Tsble VIII, Trisl 2 of Lots II and IV shows that during the first
seven days of feeding stilbestrol, there was no apparent effect upon the re-
tention of phosphorus as compared to Trial 1 of the same lots. Trial 5 shows
a significant increase in the retention of phosphorus in both Lots II and IV,
Iot II of Trial 5 shows the phosphorus retention was 1.10 g. as compared to
+Ol go in Trial 1 of the same lot, and Lot IV of Trial 5 results in a 1.02 g.
retention as compared to .03 g. of Trial 1, Appendix Table XIV shows the
aversge daily phosphorus balance for the individual wethers,

The statistical analysis of Appendix Table IX shows that urea compared
to cottonseed meal did not have any effect upon the retention of caleium or
phosphorus during the forty-two-day period of the experiment. The results
of the caleium and phosphorus metabolism were similsr throughout the experi-
ment, This table shows there was no significant effect upon the retention
of caleium and phosphorus until Trial 5 of Lots II and IV as compared to
lots I and III, which was significant at the 1 percent level, Trial 6 of
the same lots resulted in an increased retention of both caleium and phos=
phorus at the 1 percent level, This indicates a carry-over effect.

¥With this greater retention of nitrogen, caleium and phosphorus when
feeding stilbestrol, the animals may be sble to utilize these nutrients more
efficiently, making faster bone and body growth with the result of reaching
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the market much sooner than under normal feeding. These data along with
the data showing greater water and less fat content of the tissues of ru-
minants fed stilbestrol, as shown by Wilkinson et al. (1955), indicate a
stimulation to growth. During normal growth there is a greater percent-
age of laydown of minerals, water and nitrogen when growth is compared with
fattening.

After the first trial of the experiment, when the animals received
the stilbestrol, they became nervous and excitable which is in agreement
with observations of Whitehair et al. (1953). The wethers began to clean
up their feed more regularly when being fed stilbestrol. The animals on
stilbestrol showed aignl of some swelling around the rectum, which appear-
ed moist with a dark purplish color in contrast to the pink color that is
normally observed. It was noticed during the fourth and fifth trials that
the teats of these wethers had lengthened, and two animals were producing
a fluid-like substance similar to milk in appearance., A few of the weth-
ers receiving stilbestrol appeared to be passing an excessive amount of

gas.



SUMBIARY

Twelve wethers fed a fattening type of ration were used in a series
of digestion and balance studies. The following comparisons were mades
(1) urea vs. osttmeﬁ meal, (2) urea and stilbestrol vs. cottonseed meal
and stilbestrol, (3) urea vs. urea and stilbestrol, and (i) cottonseed meal
vs. cottonseed meal and stilbestrol. This study was divided into six seven-
day periods. Standard urinary and fecal oollo&t:lona were taken during the
first, second, fifth and sixth periods,

A significantly greater digestibility of crude protein and signifi-
cantly less digestibility of ether extract were found from lambs fed rations
containing urea as compared with those fed rations containing cottonseed
meal, Urea feeding had no noticeable effect on the retention of caleium,
phosphorus or nitrogen,

Stilbestrol was fed at the rate of L mg., per head daily during the
second, third, fourth and fifth trials., Stilbestrol feeding had no signi-
ficant effect on the digestibility of ration nutrients. The feeding of
stilbestrol significantly inoreased the daily nitrogen retention during
the first seven days (4.9 g. vs. 3.3), but there was no carry-over effect
after stilbestrol feeding was discontinued. Stilbestrol feeding signifi-
cantly increased calcium and phosphorus retention during the last seven
days (1.3 g. vs. 0.6 g« for calcium; and 1.1 g. vs. 0.3 g. for phosphorus),
and there was a significant carry-over effect after stilbestrol feeding was
stopped., These results show that urea can be utilized as a protein substi-
tute and that stilbestrol feeding, under the conditions of this metabolism
test, increased the retention of calecium, phosphorus and nitrogen by lambs.
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TABLE IX

STATISTICAL ANALYSIS OF THE EFFECT STILBESTROL HAS ON
THE RETENTION OF NITROGEN, CALCIUM,
AND PHOSPHORUS OF WETHERS

Treatment

lutrogun

Calcium

Phosphorus

Corn, CSM vs. corn,
urea (protein)

Stilbestrol of lots
2& ) in Trials 2 &
5 vs, non-stilbestrol

of Lots 1 & 3 in Trials

2&65

Stilbestrol of lots
2 &L in Trials 2 vs,
non-stilbestrol of
Lots 1 & 3 of Trial 2

Stilbestrol of lots 2
non=-stilbestrol of
Ilots 1 & 3 in Trial §

Lots 2 & ) in Trial 6

vs, Lots 1 & 3 in Trial

6 (no stilbestrol fed)

Stilbestrol of Lot 2 in

Trial 2 vs. non-stile
bestrol of Iot 1 in
Trial 2

Stilbestrol of Lot L
in Trial 2 vs. non-

stilbestrol of Lot 3
in Trial 2

Stilbestrol of Lot 2
non-gtilbestrol of
Lot 1 in Trials 2& 5

Gruf.ub

Gruterb

Approach,
sign,

Not sign.

Approach
sign.

Grutarb

Greater®

Hot sign.

Not sign.

Not sign.

Gmtcrb

Grutu'b

Not sign.

Not sign.

Not gign.

Not sign.

Approach.
sign.

Not si gn.

Greater®

Greater®

Not sign.

Not sign.

Not sign.




STATISTICAL ANALYSIS OF THE EFFECT STILBESTROL HAS ON

TABLE IX

THE RETENTION OF NITROGEN, CALCIUM AND
PHOSPHORUS OF WETHERS (continued)

Treatment

lutmgm

Caleium

Phogphorus

Stilbestrol of Lot L
in Trials 2 & S vs,

non-stilbestrol of Lot

3in Trials 2& 5

Stilbestrol of Lot 2
in Trial 5 V8. NOli~

stilbestrol of Lot 1
in Trial §

Greater

Not asign.

Not Gign.

Hot sign,

Not sign.

Not sign.

Grm«b

Greater®
Greater®

Greater®

Not sign.

Greater®

Not sign.

Not si e

8ign.®

Bstatistical difference at the 5 percent level,

Bgtatistical difference at the 1 percent level.



TABLE X

STATISTICAL ANALYSIS OF THE DIGESTIBILITY OF
UREA VS, COTTONSEED MEAL

Dry Trade Crude Tther a4
Matter Protein Fiber Extract
Not sign. Greater® Not sign. Less®

8statistical difference at the 1 percent level.



TABLE XI

AVERAGE DAILY APPARENT COEFFICIENT OF DIGESTIBILITY OF

RATIONS FED INDIVIDUAL WETHERS

“Tot  Trial  Animal Dry Crude Ether  Crude
Number Number Number Matter Protein HExtract Fiber NFE
I 1 1 71 56.0 82.4 L6.8 81.8
2 71 58.4 8l ks 43.5 82,1
2 71 6.2 87.1 L7k 80.9
S 1 71 64,1 7945 53.0 80.2
2 73 66.6 80,7 50,0 82,5
6 1 72 62,9 81.3 51.3 82,1
2 70 62 80.5 49,2 80,6
II 3 3 72 58.1 82.8 53.0 81.8
L 69 63.6 83.8 k7.2 78.2
5 73 62,4 85.3 L9 83.5
6 72 62,2 8.7 37.6 87.1
. 3 Th 6heT 88,2 53.9 82.5
i 71 69.5 85.8 Ll 8L
5 73 68.3 88.1 L3.8 83.6
6 71 6&,8 83._.5 47.3 81.3
ge 3 69 65,6 79.2 k5.7 78.4
L 68 66.8 79.7 k1.5 78.3
5 71 67.9 80.4 L6.7 80.9
6 71 68,2 78.2 L8.1 80.3
(3 3 73 6h.8 81.6 56.3 82.0
L 74 67.6 81.1 56.0 82.1
5 78 70.4 83.8 56.3 86.7
6 77 70.6 80.7 62.3 8L.2

A3tilbestrol fed at rate of 4 mg. per day.



TABLE XI

AVERAGE DATLY APPARENT COEFFICIENT OF DIGESTIBILITY OF
RATIONS FED INDIVIDUAL WETHERS (continued)

| Matter Protein mm
11T 1 7 17 72,0 83.9 557 85 «1
8 71 67,0 82,0 7.2 80,7
2 7 75 737 7946 5095 8Lel
8 70 72.2 7649 bl 79+2
5 7 75 72,1 78,6 15,0  8h.8
8 68 6643 5T M3 19
6 7 79 Ths8 8l 6 L6.1 88.4
8 7h 71,8 797 Sh.2 8h.1
™ i 9 7% 66.6 7945 5he9 83.9
10 73 62.6 78.1 37.8 83.2

11 73 68,8 82.k k9.8 82.
12 73 64l 79,6 5643 81.7
28 9 71 67.5 81.5 LS.k 80.6
10 75 70.8 82.7 L46.3 84.0
11 74 71,9 85.7 48,7 83.2
12 72 68,9 " L7.7 81.7
5a 9 70 67,3 Thok L7.1 79.8
10 69 66,5 69,3 3.9 79.3
1 73 69.9 757 She5 82.3
12 72 70,8 72,1 50, 80.9
6 9 75 70.8 80,9 5742 83.0
10 7% 70.4 78.7 5L.5 83.6
11 77 73.5 81.5 £9.5 8.7
12 75 70.6 81.2 5646 8.0

83tilbestrol fed at rate of L mg, per day.
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TABLE XII

AVERAGE DAILY NITROGEN BALANCE OF INDIVIDUAL WETHERS (GRAMS)

Lot Trial Aunimal Nitrogen Nitrogen excreted Nitrogen Nitrogen

Humber Humber Rumber Consumed Urine eces Ixcreted Balance
I 1 1 16,75 7.56 7,20 14,76 1,99
2 1,61 7487 6,05 13,92 .69

2 1 19021 8060 6075 15035 3086

2 17.57 7.69 6,28 13,97 3.60

5 : § 19,22 7.21 6,89 1410 5.12

2 16.62  10.9% 5.57 16.51 A1

6 1 18.48 7.82 6.83 14.65 3.83

2 18.48 9.22 6,58 15.80 2,68

II 1 3 16095 7t3: 74” 1&-!‘2 2&5’
4 18.27 8.9 6,66 15,15 3.12

5 17,69 8.53 6.55 15.08 2.61

6 18.34 9,76 6.91 16,67 1.67

2a 3 17.95 6.13 6.33 12,46 SeL9

L 18,00 7.30 Seh9 12,79 5.21

5 17.25 7.88 5.46 ﬁ-’!& 3.9

6 19.07  7.31 6.71 14,02 5.08

e 3 19.33  7.18 6,65 13.83 550

L 19.33  6.57 6.1 12,98 6.35

5 19.33 7.67 6.20 13.87 5.46

6 19,33 8.18 615 .33 5.00

4 a 18,48 763 6,51 1h.ah L3l

18,48 T.7h 5.98 13.72 L.76

5 15.71 9.17 480  13.97 1,74

6 18.48 .71 Sk 13.15 5.33

83tilbestrol fed at rate of L mg., per day.



TABLE XII

AVERAGE DAILY RITROGEN BALANCE OF INDIVIDUAL WETHERS (CGRAMS)
{continued)

38

W

ed llitrogan Nitrogen
eces lxcreted Balance

Iot Trial Animal Nitrogen Nitrogen exe
Number Number Number Consumed €
11T 1l 7 16,32 9.67
8 18.22 10.70
2 7 18.20 10,51
8 19.06 10.96
5 7 6.8  10.24
8 18,98 717
6 7 18,77 8.20
8 19,05 9.4k
b 1 9 17.79 8.56
10 1&;55 8.43
11 16,62 2.19
12 18,08 2,07
28 9 19.91 8.40
10 17.0k4 T39
11 18,43 8492
12 19.91 8.56
U 2 18.98 8.32
10 18.98 8.7h
5 3 18,98 9.07
12 18.98 8.73
6 9 19,05 8.4
0 19,08 9,02
11 18.79 9.67
12 19.05 8.73

83tilbestrol fed at rate of L mg. per day.

457
.01

4,78
530

53
6.38

397
5436

.2k
16.71

15,29
16,26

1, 77
13.55

12,17
k.80

14.56

2,08
1.51

2.91
2.80

147
5.43

3.60
h.25

3.23

»67
2.23
2,50

L.67
L.55
5.17

L. L7

8
be57
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TABLE XIIX

AVERAGE DAILY CAILCIUM BALANCE FOR INDIVIDUAL WETTERS (GRAMS)

Lot Trial Animal Caleciun aleiwn exereted Caleium Caleium

Number Number Number  Consuuwed Urine  Feces IExoreted Balance

I i 1 2,38 04 2,23 2.27 )
2 1:93 95 2;3‘2 2;37 -;hS

2 1 2.5 .00 2,32 2.3 ,22
2 2015 O% 2. 31 2033 *vlﬂ

5 1 2.82 02 2.17 2,19 .63
2 2.11 .03 1.77 1,80 <31

6 2.39 02 2.22 2.2, +15
f 2 2. 39 -06 2.36 2 -u "'003
L 2,75 06 2.7 2.17 -y 02

1 2,62 .06 2.26 2.32 «30

6 2.77 .05 2,45 2,50 "+

28 3 2,19 01 1.76 1.77 L2
? 2,24 <Ok 2.15 2,19 07

2 .05 003 2.06 2009 ‘od&

3 2.53 .02 2.48 2.50 .03

g8 3 2.8, <01 1.67 1.468 1.16
’l 24 8& rm 1.53 1,55 1.29

5 2.84 01 1,57 1.58 1.26

6 2,84 .01 1.75 1.76 1.08

& g 2.39 03 .71 1.7k 65
2.. ” ; 005 106 1‘ 70 . 69

5 1.71 W02 1.40 1.2 «27

fgtilbestrol fed at rate of L mg. per day.

4



TABLE XIII

AVERAGE DATLY CALCTIUM BAIANCE FOR INDIVIDUAL WETHERS (GRAMS)
(eontinued)

Lo

W

axereted Caleium Caleium

Iot Trial Animal

Calcium Calel

Number HNumber Number Consumed Urine ;

eces Excreted Balance

I

1

-3 o~ -3 o3

BEBe REBw BEBE. KREBG

2,51
3.00

2,56
2.7h

2( il
3.00
1.90
2.55

2,87
3,00
3.0
3.00

2.7
1.76
2,36
2.74
3.01
3.01
3.01
3.01

2.55
2,55
249
2,55

«08

03
07
.02
.02

2,06
2,66

2,20
2,83

1,57
2.40

1,70
2,10

2,09
1,75
1.95
2,38

2.147
1.59
2,09
2,36

1.56
1.69
1,52
1.5

2,10
2.25
1.89
2,09

8Stilbestrol fed at rate of 4 mg. per day.

2,14
2.7

2,23
2.70

1.59
2,12
1,73
2.18

2.11
1.80
1.98
2.41

2,18
1.6
2.12
2,38

1,58
1.71
1.53
147
2,13
2.28
L.92
2,13

«37
«29

«33
-+09

.78
59

17
07

76

- 1.20

1.02
59

§26
1.43
1.3
1.48
1.54
A2
27

57
L2




TABLE XIV

AVERAGE DAILY PHOSPIORUS BALANCE FOR INDIVIDUAL WETHERS (GRAMS)

P O l‘v 118 L) "i
Iot  Trial Animal Phosphorus  excreted Phosphorus
Yumber Kumber Nusber Oonsumed Urine reces  Bxecreted  Balance

I 1 31 2,26 01 2,09 2,10 W16
2 1 2.4 01 2,21 2,22 .22
2 2,23 01 2,36 237 =l

g 1 2,53 01 1.89 1.90 .63
2 2,15 «03 2.03 2,08 07

6 1 2.50 01 219 2.20 .30
2 2,50 01 2.48 2.49 01

IT 1 2 2,156 01 1.98 1.99 17
k 2,49 01 2.50 2.51 -02

5 2.1 01 z;ag 2.39 Q2

8 2,"6 a_Ol 3._ 2_. 6 : « 0

22 3 2,20 +0L 1.7h 1.75 45
L 2,27 01 2.37 2.38 -1l

3 2,19 01 2,20 2.2 ~.03

6 2-"’ 001 2.31 2032 .11

58 3 2,55 0% .12 1,18 1.37
L 2.55 01 1.43 1.L4 1,21

3 2,55 1 1.48 1,49 1.06

2 2,55 ) | 1.70 1.71 34

“ z 2,50 O 166 1.70 .20
2,50 01 1,75 1.76 «Th

5 2,16 02 2.0k 2,06 «10

6 2,50 +01 1.90 1.91 59

854ilbestrol fed at the rate of L mg. per day.



h2
TABLE X1V

AVERACE DAILY PHOSPHORUS BALANCE FOR INDIVIDUAL WETHERS (CRAE)
{continued)

Lot Trial Animsl Phosphorus axcreted Phosphorus Phosphorus
Number Number Humber Consumed Urine Fuu Exereted  Balance

11T 1 7 1.8, < 1.73 1.7h .10
8 2,1k W01 2,20 2.2 =07

2 7 1,92 J01 1.80 1.8, w11
8 2,06 0L 2,01 2,02 Ol

g 7T .74 W01 1.0 . «33
3 2,15 W01 1.87 1.88 27

4 1.64 .01 1.42 1.3 W21
8 2,10 W01 1.88 1.89 «21

v 1 9 2,07 - R 74, SR -
10 1.61 .01 1.77 1.78 -al?

1 1.96 01 1.99 2.00 -0l

12 2.11 01 2,07 2.08 .03

o2 9 2.06 .0, 1.85 1.86 .20
10 1.67 Ol 1.h6 147 +20

11 1.83 L0l 1.84 ug -02

12 2,06 JOL 2.03 2. .02

g8 9 2,15 0L .95 .96 1.19
10 2,15 Ol 1.27 1.28 87

11 2,15 .01 1.2 1.24 9

12 2,15 .01 1,05 1,10

4 9 2.20 .01 1.0 1.5 .66
10 2,10 JOL 1.37 2.38 .72

11 2,07 0L 1.32 1.2 «Th

12 2,10 W01 2.53 W .56

WM
8gtilbestrol fed at the rate of 4 mg, per day.
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